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Overview

ωBifacial Models in PVsyst
ςFixed Tilt Sheds

ςHorizontal Axis Trackers

ωBifacial Tracker Simulations
ςBifacial Gain

ς Impact of Pitch (GCR), and Height

ς Impact of Latitude and Climate

ωSummary and Outlook
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Introduction

Bifacial Shed Model was introduced in PVsyst V6.60

ς 2D Model for fixed tilt sheds

ς Can be used for long regular rows

Bifacial Tracker Model since PVsyst V6.70

ς 2D Model for horizontal axis trackers

ς Generalization of shed model with varying tilt

Unlimited trackers:
first step towards 

horizontal bifacial tracking model
(since V6.6.7)

Bifacial tracking 
for horizontal axis 

(since V6.7.0)

Bifacial model 
for fixed tilt  sheds 

(since V6.6.0)

+ =
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Using the Bifacial Models in PVsyst

Bifacial PV Module

Choosing a bifacial PV module 
gives access to bifacial model

Configuration of Bifacial Model
(horizontal axis trackers in this case)

Front side irradiance Back side irradiance
x

bifaciality factor

Effective 
irradiance

IV-Curve

Single diode

model

Bifacial Models

Bifacial Model
computes
back side
irradiance
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Bifacial Shed Model in PVsyst

1. Ground Acceptance 
of direct light

2. Ground acceptance 
of diffuse light

4. Sky diffuse  and
direct on back side

The sun profile angle is the sun 
height in the 2D projection

Bifacial calculation steps

3. View factors

Irradiance on Ground

Irradiance on Module

Integrate over all ground points
and the back side of the module
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Bifacial Tracker Model in PVsyst

Irradiance on Ground
ς Direct (Beam) Fraction

ς Sky Diffuse Fraction

Reflection from Ground
ς To back side

ς To front side

ς Lost to sky

Additional contributions
ς Direct (beam) fraction on rear side

ς Sky diffuse fraction on rear side

ς IAM losses for each contribution

Green Contributions 
are constant for sheds.
With trackers, they 
become functions of sun 
position (sun profile angle).

This bifacial model can be used for horizontal axis trackers.

The tracking algorithm minimizes the Angle of Incidence!
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Simplified Preliminary Calculation

Monthly breakdown of irradiances

On Ground On PV module rear side

Absolute

Relative
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Bifacial Simulation and Results

Additional contributions 
with Bifacial Models

ς Global incident on ground

ς Ground albedo

ς View factor rear side
(irradiance renormalization for ground and 
module surface)

ς Sky diffuse on rear side

ς Beam effective on rear side

ς Shading loss on rear side

ς Total irradiance on rear side

ς Ground reflection on front side

IAM losses are included in View Factor
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Studying Bifacial Behavior with PVsyst

Optimization Tool

Batch Mode

Hourly Results

The following results were obtained with PVsyst 6.71 batch mode and hourly result files

Yield as function
of GCR and Height

Yield vs. Pitch

Parametric scans with 
many parameters and 
output to CSV files for 
further analysis

Allows quick parametric 
scans to optimize 
Irradiance or Yield

Simulation results in 
hourly steps for > 80 
different variables
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Bifacial Gain and Tracker Gain

Bifacial Irradiance Gain (BGIrr)
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The full Bifacial Gain BG includes also 
bifacialityfactor and bifacial mismatch

It is smaller than BGIrr

Tracker Irradiance Gain (TGIrr)
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Tracker irradiance gain with respect to 
Fixed Tilt Sheds,
same width, pitch (GCR) and height over 
ground
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Horizontal axis trackers Fixed Tilt Sheds


